Résumé. 2014 Dans cette publication sont présentés des résultats de diffusion incohérente quasiélastique de neutrons sur la quinuclidine, C7H13N, dans sa phase plastique (température ambiante). Les Abstract. 2014 Results of incoherent quasielastic neutron scattering experiments on quinuclidine, C7Hl3N, in its plastic phase (room temperature) are presented. The observed quasielastic spectra are compared to several models for the rotational motion of the molecules. It is found that the data support a picture, where the molecules perform 90°-reorientations about crystallographic C4-axes with a residence time of (24.8 ± 2.5) .10-12 s, and 120°-reorientations about the molecular C3-axis with a residence time of (9.6 ± 2.0).
the highest temperature phase 1 is most often cubic. One must remember that this only means that -on an average over time or over space -the probability distribution of molecular orientations has cubic symmetry.
Our aim was to study the nature of the molecular motion in such a (plastic) phase, namely that of quinuclidine, C7H13N . For this kind of study a certain number of techniques are available ; we chose NMR and incoherent quasielastic scattering of neutrons. In the present paper we wish to report on the neutron results.
The quinuclidine molecule ( Fig. 1 ) has symmetry C3v but is nearly perfectly globular : the proton which is on the molecular axis is only a few per cent If any precise interpretation of the dynamical data is desired a knowledge of the average atomic positions is necessary. The cubic structure of the high temperature phase has been determined on a powder by X-rays [4] and recently the orientations of the molecule in the cubic cell have been determined on a single crystal [5] . All [6] .
In the following we will use the method described by Rigny [7] and Thibaudier and Volino [8, 13] Rr j is the atomic position after the rotation R.
P(R, t) is the probability that the molécule has been brought from its orientation at t = 0 to its orientation at time t by the rotation R.
For our present, more complicated, problem, where reorientations around crystallographic (fixed) as well as molecular (mobile) axes occur, we need the more elaborate group theoretical treatment of ref. [13] , applied to the special case of a finite group.
The group G to be used for the combined motion considered here (i.e. rotations with cubic symmetry plus rotations around the molecular C3 axis which is not aligned along the C3 axis of the lattice) is the direct product of the crystallographic cubic 0 and molecular C3 subgroups : 0 Q C3. It is of order g. In the following we will label by prime and double prime the quantities which refer respectively to the crystallographic and molecular subgroups. Thus the latter will be called G' and G" ; g' and g" are the orders of these subgroups and we have g = g' . g".
To evaluate the probability P(R, t) we will use eq. (10) of ref. [13] but to be coherent with our notations we will replace Qrx, Q' of that equation by Q' and Q ". Since these matrices are scalar matrices (Qrx = q« I ) they commute [8] The reciprocal characteristic times for each irreducible representations are obtained from eqs. (6), (7), (8) On a time average this allows any orientation to be reached. For quinuclidine this is in contradiction with the recent X-ray results, but nevertheless it seems worthwhile to introduce it for the sake of completeness. Then following [15] Fig. 5 ). [6] ).
Considering now the discrete site models, the pure crystallographic reorientation (model a) is excluded because of its much too high residual factor. The two versions of the model with combined motion yield, at each incident wavelength, low but comparable residual factors, but the « any well jump » (model b) version does not produce parameters in agreement for the two wavelength ; therefore, we consider that the situation described by the C4 model including reorientation about the molecular axis (model c) is much more likely to be valid. Moreover, this will be confirmed by a later paper [6] 
